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Device for assembly of insulating glass she e ts 
with an interior filled with a heavy gas 

The invention relates to a device for assembly of insulating glass sheets with an 

interior filled with a heavy gas. 

One such device is known from EP 0 674 086 B. 

The known device has two plates, between which an insulating glass sheet which is 
open at least on its lower edge (package of (at least) two glass plates and (at least) one 
spacer frame between them) is located and is filled from the bottom with heavy gas. The 
known device, to limit the space which is filled with the heavy gas when the insulating 
glass sheet is being filled, has an essentially vertical seal which is adjustable in the 
direction of the plane of the plates and which is aligned such that the seal in the actual 
filling process is located in the immediate vicinity of one vertical edge of the insulating 
glass sheet which is to be filled (Figure 3 of EP 0 674 086 B 1). 

EP 0 674 086 Bl also describes an embodiment of a device for filling the 
insulating glass sheets with a heavy gas, in which there are two plates, the heavy gas 
flowing out of a channel from underneath into the space between the plates. On one end of 
the pressure plates there is a seal which can be swivelled in and on the other end there is a 
seal which can be adjusted in the direction of the plane of the plates. 

The object of the invention, proceeding from the device for assembly of insulating 
glass sheets with an interior filled with heavy gas according to EP 0 674 086 Bl, is to 
propose a simplified device in which the time expenditure which is necessary for the filling 
of the insulating glass sheet with heavy gas and for assembling the insulating glass sheet 
which is filled with heavy gas is shortened. 

This object is achieved as claimed in the invention with a device which has the 
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features of claim 1. Preferred and advantageous embodiments of the device as claimed in 
the invention are the subject matter of the dependent claims. 

Since in the device as claimed in the invention on one of the two plates, preferably 
on the plate which is located stationary in the machine frame, there is a seal which is 
adjustable only transversely to the plane of the plate and which is aligned essentially 
vertically, the effort for aligning the seal is eliminated such that it is assigned to the edge of 
the insulating glass sheet which is located within the pressure plates. 

Another advantage of the device as claimed in the invention is that the seal which 
is provided in one plate and which is located for example running from top to bottom 
roughly in the lengthwise center of the plate need not be moved away out of the space 
between the plates, when a completely filled and assembled insulating glass sheet (both 
sheets then adjoin the spacer peripherally) is transported out of the device, since it is 
sufficient to simply draw the seal back into the plate, or in an embodiment in which the 
seal is provided on the movable plate to move the plate bearing the seal simply so far back 
that the removal of the insulating glass sheet from the device is not hindered. 

In the device as claimed in the invention, insulating glass sheets can be filled in 
which the spacer frame adjoins one glass sheet peripherally and in which the second glass 
sheet adjoins the spacer frame only with its upper horizontal edge so that on the lower edge 
of the insulating glass sheet a gap is open. This manner of operation corresponds in 
principle to the one described using Figure 1 and 3 of EP 0 674 086 Bl. Heavy gas can 
enter the interior of the insulating glass sheet through this gap between the spacer frame 
and the second glass sheet from underneath. 

The device as claimed in the invention can however also be used such that there is 
a glass sheet in the space between the plates and a second glass sheet covered with the 
spacer frame is aligned opposite the first glass sheet in the device without the first glass 
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sheet touching the spacer frame anywhere. This is generally done such that the second 
glass sheet is held fast by negative pressure on the assigned plate of the device and is 
moved laterally out of the conveyor path. This corresponds in principle to the manner of 
operation described using Figures 3 to 6 of EP 0 674 086 Bl. 

The heavy gas is supplied to the lower edge of the insulating glass sheet preferably 
using a channel similar to that described in EP 0 674 086 Bl, in the channel in the 
invention however there not being a device (piston) to limit the effective length of the 
channel to the length of the insulating glass sheet measured in the horizontal direction. 
Rather, in the device as claimed in the invention the channel is divided in the area of at 
least one seal and each section of the channel is made with a line for supply of heavy gas. 

As already indicated, in the device as claimed in the invention there can also be 
two or more seals which are adjustable solely transversely to the plane of one plate. 

On the two vertical edges of the plates there are sealing devices, for example 
simple flaps to seal the space between the plates to the outside when the insulating glass 
sheet is being filled with heavy gas or an insulating glass sheet which is filled with a heavy 
gas is being assembled. 

In the device as claimed in the invention with two plates, of which one is mounted 
permanently in the machine frame and the other is adjustable in the machine frame 
transversely to its surface extension it is possible to provide an adjustable seal in the plate 
which has been mounted stationary. In one alternative embodiment the adjustable seal is 
located on the adjustable plate of the device. 

The device as claimed in the invention can also be set up such that completely 
filled insulating glass sheets can also be pressed into it so that insulating glass sheets 
finished for sealing can also be removed from it. 

Other details, features and advantages of the device as claimed in the invention 
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follow from the description of preferred embodiments using the drawings below. 

Figure 1 schematically shows in an overhead view a device as claimed in the 
invention in the opened position; 

Figure 2 shows a device as claimed in the invention in a side view in the filling 
process; and 

Figure 3 shows in a view similar to Figure 1 one embodiment with a seal located in 
the movable plate. 

In the machine frame 2 there are two plates 4 and 6 which are placed roughly 
obliquely to the vertical, as usual, one plate 4 being fixed to the machine frame 2, 
conversely the other plate 6 can be moved relative to the first plate 4 (arrow 8) in order to 
be able to change the width of the space 10 between the plates 4, 6. 

On the two essentially vertical edges of the plates 4 and 6 there are sealing devices 
12, in this embodiment simple swivelling flaps, with which the space 10 between the 
places 4, 6 can be sealed to the outside. 

In the stationary plate 4 in the embodiment shown there is a seal 20 which is 
adjustable solely transversely to the plane of the plate 4 and which is made continuous 
from the lower edge of the plate 4 to the upper edge of the latter. 

To move the seal 20 it is coupled to at least one hydraulic motor 22 via connecting - 
rods. The connection of the seal 20, especially of its base body 26, to the connecting rods 
24 of the hydraulic motor 22 can be made elastic transversely to the plane of the plate 4 in 
order to achieve a certain pliability of the seal 20 when the device is closed. 

The seal 20 is routed with its base body in a groove-like recess 28 of the plate 4, 
forming a seal, which recess is open toward the space 10 and which is continuous from top 
to bottom. In this embodiment sealing is effected by placing the base body 26 of the 
adjustable seal 20 against the sealing strips 30 which are located in the side walls of the 
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groove 28. Any other type of seal, for example using bellows or the like, is conceivable. 
On the front surface the seal 20 is covered with a strip 32 of elastically pliable sealing 
material, for example an elastic foam. 

On the bottom edge of the plates 4 and 6 there is a conveyor device 40 with two 
transport belts 42 which run lengthwise and between which exit openings 46 discharge 
which proceed from the channel 44 for the heavy gas with which the insulating glass sheet 
is to be filled. Here the exit openings 46 are aligned such that they are located opposite the 
spacer frame 60 which is placed on one glass sheet 62. The channel 44 is divided into two 
sections in the area of the vertical seal 20. Each of the two sections of the channel 44 has a 
feed line for heavy gas, which sections can be filled with heavy gas independently of one 
another. 

When an insulating glass sheet is to be filled, it is assembled in an upstream device 
for example such that one glass sheet 64 adjoins the spacer frame 60, on its top horizontal 
leg, simply with its upper horizontal edge, but has a distance from the spacer frame 60 
underneath so that the insulating glass sheet (better, the package of glass sheets) is open to 
the bottom so that heavy gas can enter the interior 66 of the insulating glass sheet. The 
insulating glass sheet which is still open to the bottom is moved vertically on the conveyor 
belts 42 into the space 10 between the plates 4 and 6, for which on the plate 4 which is 
mounted permanently in the machine frame there can be rollers and/or exit openings for 
formation of an air cushion. At this point the adjustable plate 6 has approached the 
stationary plate 4 to such an extent that it is barely next to the lower edge of the oblique 
glass sheet 64, which lies only with the upper horizontal edge against the spacer frame. 
Furthermore the seal 20 is pushed onto the plate 6 until it adjoins the movable plate 6. 
Thereupon the section of the channel 44 over which an insulating glass sheet to be filled is 
located is exposed to the heavy gas until the insulating glass sheet is completely filled with 
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heavy gas. Then a movable plate 6 is pushed farther onto the stationary plate 4 so that the 
glass sheet 64 which is initially tilted adjoins the spacer frame 60 in its entirely, i.e. with its 
entire periphery. If the device is set up for this purpose the insulating glass sheet which 
has been closed in this way in the device is also pressed and the insulating glass sheet is 
then filled with heavy gas and is ready for sealing the edge joint in a downstream device 
(automatic sealing unit). 

When the device as claimed in the invention is being used for assembly of an 
insulating glass sheet which is filled with a heavy gas, first a glass sheet is transported into 
the device, fixed on the adjustable plate 6, for example by suction, and raised off the 
conveyor path. Then, adjoining the stationary plate 4 a glass sheet 62 which is covered 
with a spacer frame 60 is conveyed until it is opposite the glass sheet 64 which is fixed on 
the plate 6. Then the flaps 12 are closed on the edges of the plates 4, 6, the seal 20 is 
pushed onto the plate 6 and the filling process can begin by routing heavy gas in from the 
channel 44. After the filling process is ended, the plate 6 is advanced until the glass sheet 
64 which has been fixed on the plate 6 entirely adjoins the spacer frame 60. Optionally the 
insulating glass sheet which has been formed in this way can also be pressed. 

In both cases, to remove the insulating glass sheet consisting of the glass sheets 62, 
64 and the spacer frame 60 (in multipane insulating glass for example three sheets of glass 
with two spacer frames) after the seal 20 has been pulled completely back into the groove 
28, it is removed from the device. 

In the embodiment shown in Figure 3 the seal 20 is provided in the movable plate 
6 of the device to be adjustable solely transversely to the plane of the plate 6 in a groove 28 
which is provided in the plate. 

Otherwise the construction of the seal 20 with its base body 32 corresponds to its 
strip of elastic material 32 and the sealing relative to the side walls of the groove 28 of the 
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embodiment described using Figure 1. 

The embodiment shown in Figure 3 does not require the hydraulic motors 22 
provided in the embodiment from Figure 1 for moving the seal 20 transversely to the plane 
of the plate 6. Rather, it is sufficient if the seal 20 is loaded by elastic means, for example 
springs 27 or elastic gas cylinders into its advanced position which is shown in Figure 3. 
Regardless, even in this preferred embodiment there can be a drive for pulling back the 
seal 20 which is adjustable transversely to the plate 6, for example at least one hydraulic 
motor. When the plate 6 moves in the direction of the double arrow 8 onto the stationary 
plate 4 to the position shown in Figure 2 for the embodiment from Figure 1, the seal 20 
with its elastic strips 32 rests on the inside surface of the plate 4 so that sealing of the space 
in which the package of two glass sheets 62, 64 and the spacer frame is located is 
achieved. If the insulating glass sheet is filled with gas and is closed (optionally has also 
been pressed) the plate 6 with the seal 20 is pulled back so far that the sheet 6 can be 
removed unhindered. 

If in the embodiment shown in Figure 3 an insulating glass sheet is to be filled 
which projects over the seal 20, is therefore longer than the insulating glass sheet shown 
schematically in Figure 3, the seal 20 is pressed back simply by the glass sheet of a still 
open insulating glass sheet or of a package of sheets and does not hinder the filling 
process. 

In summary one preferred embodiment of the invention is described as follows: 
A device for producing insulating glass sheets 62, 64, 60 which are filled with 
heavy gas has two plates 4, 6 between which the insulating glass sheet which is to be filled 
can be placed. On the vertical edges of the plates 4, 6 there are sealing elements 12 for 
sealing the space 10 between the plates 4, 6. On the lower edge of the plates 4, 6 there is a 
conveyor means 40 for insulating glass and a channel 44 for the supply of heavy gas into 
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the space 10 between the plates 4, 6 and into the interior 60 of the insulating glass sheets 
62, 64, 60. In one of the plates 4, 6 there is a seal 20 which extends solely transversely to 
the plane of the plate 4 from bottom to top essentially vertically and which is located for 
example in the (lengthwise) middle of the plate 4. 
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